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[57] ABSTRACT

A torque converter apparatus having a sprag-type sta-

tor is improved by grinding the fluid directing vanes to
have a substantially flat surface and by replacing the
one-way rotating sprag with a non-rotating solid sprag

 billet.

3 Claims, 10 Drawing Figures
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1
METHOD FOR CONVERTING A SPRAG-TYPE
- TORQUE CONVERTER INTO A SPRAGLESS
TORQUE CONVERTER IN A POWER PLANT

B - HAVING A COAXIAL IMPELLER AND TURBINE
© UNIT

 Thisisa 'div'ision of'application'_Ser. No. 752,002, filed

~on July 5, 1985, now U.S. Pat. No. 4,608,823, issued

e ~ Sept. 2, 1986, which is a continuation of application Ser.

“No. 491,603, ﬁled May 4 1983, now abandoned.

BACKGROUND OF THE INVENTION

- This invention_'relates generally to power plants hav-
" ing a coaxial impeller and turbine unit and more particu-

N larly to those having separate guide or reaction means

o ina ﬂuld circuit between the nnpeller and turbine.

DESCRIPTION OF THE PRIOR ART

Torque eon,verters are well known and are generally
- devices for changing the torque-speed ratio or mechani-
cal advantage between an 1nput member and an output

R member

 Hydraulic torque converters are derived from simple
- fluid couplings wherein a rotating driving member (im-

 peller) transmits fluid power to rotate a driven member

5

4,692,977

2

ingly, a suitable alternative is provided including fea-
tures more fully disclosed hereinafter.

SUMMARY OF THE INVENTION

In one aspect of the present invention, this is accom-

- plished by providing a spragless torque converter appa-

10

ratus including a rotatable impeller member having
fluid directing vanes. A rotatable turbine member 1s

adjacent the impeller. The turbine also has fluid direct-
ing vanes. A stator member is between the impeller and

- turbine. The stator includes fluid directing vanes which
“have at least one substantially flat surface. The stator is

fixedly mounted on a stationary member. The stationary

- member separates a fluid inlet from a fluid outlet.

15

A method is disclosed for converting a sprag-type

torque converter into a spragless torque converter.

~ First a stator member is removed. from between the

20

impeller and turbine members of the torque converter.
The stator includes fluid directing vanes between an
inner and outer ring thereof. The vanes each have
curved first and second surfaces. A sprag is mounted in

“the inner ring and includes a plurality of moving parts.

- The sprag is removed from within the inner ring. One of

25

(turbine). The impeller and turbine members include

blades or vanes provrded at angles for efficiently mov-

| lng fluid.

-In an elementary hydraulic torque converter, a vaned
impeller is rotated by an input member and pumps fluid

- from near the axis of rotation to an outer rim. Fluid
'~ momentum increases because of the greater radius and

the influence of the vanes. The fluid leaves the impelier
-and impinges on the vanes of the turbine, giving up
some energy to drive the turbine which is connected to

30
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- an output member. Fluid discharges from the turbine

~ into a reactor or stator which has airfoil-like vanes

“having a thick leading edge whleh tapers to a relatively

* thin trailing edge. The surfaces of the vanes of the stator

- are substantially curved-to deflect the fluid and redirect

- it to the impeller. The fluid is deflected to move with
- the direction of rotation of the impeller rather than
. against impeller rotation. Such stators were orlgtnally
- fixed to a frame.

. As a result of the' curved atrfoll-llke vanes and the
- fact that these stators were originally fixed to a frame,

- they actually created a substantial energy loss on the

fluid as it moved from the turbine and returned to the
impeller. Eventually, stators were mounted on a sprag,

. or one-way clutch which pernntted the stator to turn
- with the fluid rather than remaining fixed, thus reducing

45

the surfaces of each vane is ground in a manner suffi-
cient to be substantially flat. A stationary sprag biliet 1s

‘inserted in the inner ring. The billet has an aperture

formed therethrough which is of a construction suffi-
cient for maintaining the billet fixed on a stationary
shaft. The billet is free of moving parts. The spragless
stator is then mounted between the impelier and tur-
bine. |

The foregoing and other aSpects will become appar-
ent from the following detailed description of the inven-
tion when considered in conjunction with the accompa-

nying drawings. It is to be expressly understood, how-
ever, that the drawings are not intended as a definition

of the invention but are for the purpose of illustration
only.

 BRIEF DESCRIPTION OF THE DRAWINGS

In the drawmgs

- FIG. 1 is a diagrammatic view of a fluid power sys—
tem illustrating an embodiment of this invention;

FIG. 2 is a partial diagrammatic view illustrating an
embodiment of an impeller, turbine and stator of this

~ invention:

FIG. 3 1s a cross-sectlonal side view illustrating an

| embodlment of the nnpeller of this invention;

50

_energy loss and improving efficiency. A limitation here

.15 that the Sprag assembly adds to the cost of producmg.
L torque converters. :

~ With the advent of hlgh performance racmg cars,
“increased fluid pressures were produced within the

~ torque converters. Sprags have limited durability under
- these increased pressure conditions and, therefore, fail-

55

ure is quite common. Such failure is in the nature of 60
- fractured metal causing fragmentation which can im-

N pose substantial damage to the torque converter. Thus,

replacement is requlred causm g loss of time and in-
- creased expense.

- The foregoing 1llustrates hmltattons of the known
~_prior art, Thus, it is apparent that it would be advanta-

~ geous to provide an alternative directed to overcoming
~ one or more of the limitations set forth above. Accord-

65

FIG. 4 is a partial plan view taken along line 4—4& of

FIG. 3;

FIG. S is a cross-seetlonal side view 1llustrat1ng an

‘embodiment of the turbine of this invention;

FIG.61is a partial plan view taken along hne 6—6 of
FIG. §; |
"FIG. Ti1sa plan view of a known sPrag—type stator

FIG. 8 is a view of the vanes of the sprag-type stator
taken alon g line 8—8 of FIG. 7;

FIG. 9 is a view illustrating an embodiment of the
spragless stator of this invention; and

FIG. 10 is a view of an embodiment of the vanes of
the spragless stator taken along line 10—10 of FIG. 9.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Refemng now to the drawmgs, FIG. 1 dlagrammatl- |
cally illustrates a fluid power system generally desig-
nated 10 including an engine 12 of the type used to
power a vehicle. An output or crankshaft 14 extends
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from engine 12 and is rotated due to power supplied by
engine 12. A housing 16 is connected to crankshaft 14 in
a suitable manner so that housing 16 rotates with crank-
shaft 14. A vehicle transmission 18 inciudes a fluid
pump 20. Transmission 18 is powered by an input shaft
22.

Engine output shaft 14 and transmission input shaft 22
are hydraulically coupled by a torque converter gener-
ally designated 24. An impeller 26 of converter 24 is

suitably connected to housing 16 so that impeller 26 i1s

rotatably driven by housing 16. Impeller 26 includes a
hub 28 which is ultimately connected to drive the pump

- 20 via a gear (not shown). A turbine 30 of converter 24

is fixedly mounted on, and rotates with, input shaft 22.

A stator 32 is fixedly mounted on a stationary shaft 34

which is connected to pump 20.

4

on stator 54 to engage a matched plurality of associated
keyways 76 formed on outer annular surface 78 of first
member 72. Several tapered slots 80 are formed in an
inner annular surface 82 of first member 72. Each ta-
pered slot 80 includes a steel roller bearing 84 and a
resilient member 86 such as a steel spring. A second

- member 88 has an outer annular surface 90 rotatably

10

15

The annular rim of housing 16, as seen 1n FIG. 2,

includes a plurality of flanges 36 each connected to an

- associated flange 38 of impeller 26 by a suitable means

hhhhh

such as weld 40. A plurality of steel vanes 42 are prefer-
ably welded to inner surface 44 of impeller 26 (see
FIGS. 2, 3 and 4). Impeller 26 is fixedly attached to
cylindrical hub 28 coaxially mounted with respect to an
exemplary centerline designated C. Impeller 26 is ro-
tated in a direction indicated by a directional arrow
designated 1.

Turbine 30, FIGS. 2, 5 and 6, includes a plurality of
steel vanes 46 preferably welded to inner surface 48 of

~turbine 30. Turbine 30 is splined onto solid steel shaft 22
“which 1is coaxially mounted with respect to hub 28 and
centerline C. At idle and slow speeds, impeller 26 ro-
“tates, but insufficient fluid pressure is present to drive
turbine 30. As fluid pressure increases due to increasing

- speed, turbine 30 is rotated with shaft 22 in the same

direction as impeller 26 indicated by a directional arrow

“designated T.

Cylindrical hub 28 and cylindrical shaft 34 define a
fluid inlet passage 50. Cylindrical shaft 34 and solid

shaft 22 define a fluid outlet passage 52. This is accom-

plished by providing shaft 34 with a diameter greater

- than shaft 22 and providing hub 28 with a diameter

greater than shaft 34.
Directional arrows indicate a path of travel of fluid

- entering inlet passage 50. Vanes 42 direct fluid radially

outwardly from hub 28 as fluid momentum is increased
and the fluid assumes the rotational direction of impel-

ler 26. The fluid leaves impeller 26 and impinges on

vanes 46, and at sufficient fluid pressure, drives turbine
30 in the same direction as impeller 26. The fluid 1s
directed radially inwardly toward shaft 22 and outlet 52
and assumes a backspin, that 1s, the fluid spins in a direc-
tion opposite to the direction of spin of impelier 26.
Thus, without the presence of stator 32, the backspin-

‘ning fluid would impede rotation of impelier 26 thus

causing a substantial power loss.
A well known aluminum sprag-type stator 54 1s 1llus-

~ trated in FIGS. 7 and 8. Stator 54 includes an inner ring

56 and an outer ring 58. A plurality of fluid directing
vanes 60 interconnect rings 56 and 58. Vanes 60, when

- viewed in cross-section, extend from a first leading edge

62 and taper to a second trailing edge 64, similar 10 an

20

23

30
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airfoil. Opposite surfaces 66 and 68 of each vane 60 are

substantially curved for redirecting back-spimning fluid
to the direction of rotation of impeller 26.

A steel sprag 70 is mounted within inner ring 56 and
comprises stationary and moving parts. A first member
72 is mounted within inner ring 56 in a fixed position.
This is accomplished by providing a plurality of keys 74

65

mounted in engagement with inner surface 82 and in-

cludes a splined opening 93 for fixed engagement with
stationtary shaft 34.

As viewed in FIG. 8, when fluid pressure is insuffi-
cient to move turbine 30, fluid leaving turbine 30 ap-
proaches vanes 60 in a direction exemplified by a large
directional arrow and is redirected due to impingement
upon curved surface 66 of each vane 60. The force of
the impinging, back-spinning fluid is capable of rotating
stator 54 in a counter-clockwise direction (as viewed 1n
FIG. 7). However, this does not occur due to the one-
way braking action of the roller bearings 84 in tapered
slots 80. At sufficient pressure, turbine 30 moves in the
same direction as impelier 26, but fluid continues to
leave turbine blades 46 in the direction exemplified by
the previously mentioned directional arrow. However,
the fluid is swept across vanes 60 in a direction exempli-
fied by a plurality of small directional arrows attached
to the large arrow. As a result, fluid flow past vanes 60
causes clockwise rotation (as viewed in FIG. 7) of sprag
stator 54 about surface 90 of stationary second member
88. This rotation causes roller bearings 84 to compress
resilient members 86. The well-known, oneway move-
ment of sprag-type stator 54 reduces resistance to fluid
flow and accomplishes redirection of the fluid to spin
with, rather than against, impelier 26. If stator 54 did
not spin, vanes 60 would present substantial resistance
to fluid flow in view of a limited distance d; between
each vane 60.

The several moving parts of sprag-type stator 54
increase production costs, and, in high presssure envi-
ronments such as in facing cars, costly failure is quite
common.

In accordance with this invention a stator 92, FIGS.
9 and 10, has an inner ring 94 and an outer ring 96. A
plurality of fluid directing vanes 98 interconnect rings
94 and 96. Vanes 98, when viewed in cross-section
(FIG. 10), extend from a first leading edge 100 to a
second trailing edge 102 and include opposite surfaces
104 and 106. At least one of the surfaces 104 1s substan-
tially flat and differs from surface 66 of vane 60 due to
the absence of the dotted line segment 67 of surface 66.
Surface 104 intersects a radial plane, designated P, of
stator 92 at a preferred angle, designated A, of from
about 45 degrees to about 65 degrees.

In place of the sprag, a billet 106 is mounted within
inner ring 94 and is a stationary part. This 1s accom-
plished by providing a plurality of keys 108 on stator 92
to engage a matched plurality of associated keyways
110 formed in an outer annular surface 112 of billet 106.
A splined opening 114 is provided in billet 106 for fixed
engagement with stationary shaft 34. |

As viewed in FIG. 10, fluid leaving turbine 30 ap-
proaches vanes 98 in a direction exemplified by direc-
tional arrows and is redirected due to impingement
upon substantially flat surface 104 of each vane 98. The
force of the impinging, back-spinning fluid, even at
increased pressure, is unable to rotate stator 92 in any
direction due to the splined connection of stator 92 and
stationary shaft 34. However distance d;, between each
vane 60, is substantially increased to a distance dj be-



4,692,977

S

tween each vane 98 due to the omission of dotted line
~ segment 67. As a result, although stator 92 remains
~ stationary, the fluid meets little resistance passing be-
tween vanes 98. lmpmgement of the fluid on surface 104
- results in the desired redirection of the fluid to a direc-

© tion ccrreSpcndmg with the rotation of impeller 26.

- Thus, stator 92 is free cf moving parts and remains
stationary with shaft 34 in response to rotation of impel-

ler 26 and turbine 30 and impingement of fluid on vanes
08 - o

~ In further accordance w1th this 1nventmn, a method is

disclosed for converting a sprag-type torque converter

~ into a spragless torque converter. Stator 54 i1s removed
from between impeller 26 and turbine 30. Stator 54 1s a

o sprag-type having flud dlrectmg vanes 60 between
~ _inner ring 56 and outer ring 58. Each vane 60 has

- curved first and second surfaces 66, 68, respectively.
- Also, stator 54 has a sprag 70 mounted in ring 56. Sprag
70 includes moving parts such as member 88, roller

bearings 84 and resilient members 86.
Sprag 70 is removed from within ring 56. Surface 66

- of each vane 60 is ground until surface portion 67 is
| ~.removed. As a result, surface 66 is ground substantially
~ flat. Vane 60 converted to vane 98 and surface 66 be-

- comes surface 104. Sprag billet 106 is inserted in place
of sprag 70 and stator 54 is converted to stator 92 which

s then mounted between impeller 26 and turbine 30.

10

15-

20

25

The foregoing describes a spragless torque converter

- apparatus and a method of converting a well-known
- sprag-type torque converter into a spragless torque

‘converter by modification to the stator member.

<.~ Itis anticipated that aspects of the present invention,
.. other than those Speclfically defined in the appended
. clalms, may be apparent to those skilled in this art from

30

6

the 'fcregcing description and the drawings. The ap-
pended claims are intended to be construed to encom-

pass the present invention including any and all such

aspects.

Having thus described the invention, I claim:

1. A method for converting a sprag-type torque con-
verter into a spragless torque converter comprising the
steps of:

removing a stator member from between impeller

and turbine members of the sprag-type torque con-
verter, said stator member including fluid directing
vanes between an inner and outer ring thereof, said
vanes each having curved first and second surface,
said stator having a sprag mounted in said inner
ring, said sprag including a plurality of movmg
parts;

removing said sprag from within said inner ring;

grinding a surface of each of said vanes 1n a manner

sufficient to cause said ground surface to be sub-
stantially flat; |

inserting a stationary sprag billet in said inner ring,

said billet having an aperture formed therethrough,
said aperture being of a construction sufficient for
maintaining said billet fixed on a stationary shatft,
~ said billet being free of moving parts; and
mounting said spragless stator between said impeller
and turbine. | |
2. The method of claim 1 wherein the first surface is

‘adjacent the turbine and the second surface 1s adjacent

the impeller.
3. The method of claim 2 wherein the first surface 1s

-~ ground to be substantially flat.
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